This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



OMOR/ 07.11.89 
*J0 31 50-49*. A 



91.233405/32 K05 Xl4 

OMOR) T 

07.U.89-JP-288024 (26.Q6.9t) G2tb-01 
Nucloor fusion producing appts. • hat partition wall for controlling 
pressure of prassurewove*. around underwater plasma discharae 
ration 3 

C9L 101452 



<(5-A3) 



i!i C !?* r J lalon P"**"*** aPPt*. comprising a reaction v„«i 
i2iS , ( ?i^l Ul * re » cUo "> (22 > as heavy water, a pa"" 
electric discharge electrodes (23 >. and a control power sudoIv for 
supping a pulse voltage to the electrodes, and ETSic™ nuclei 
fus on is caused by deuterium Ions produced by a^ly^the 2S£ 
voltage and by the pressure-waves < 28 > predGeed by ic^riSS 
£ ^T?™ hArge: a P^" 00 wau (29 *» "> r ""trolling^ prS,™ 

tha^iS^? 5 " * for » ^ciear fusion reactor other than 
?™ £ VF 0 ™* 0 ^** typ * therTnal Th« cross-sectioruu 

SSLSJ ^ (de H ul « rtu m.deuteriumi nuclear reaction caTS 

D^o^*"' * Wgh ^ of neulron » b « obtd. (6pp 




77 



2B fiJl* 



C 1991 DERWENT PUBLICATIONS LTD. 
Mr 8 A^ e ° balds Road ' Lon <3°n WC1X 8RP, England 
US Office: Derwent Inc., 1313 Dolley Madison Boulevard, 
Suite 401, McLean, VA22101, USA 
Unauthorised copying of this abstract not permitted 



mini 



9-4-0313 

I.T.I. C, rUMUTIC 



®lnt.CI.* 

G 21 B 1/00 



® &IJB#lt (a) ^3-150494 



9014-2G 



4>£M 3*0991) 6 3263 



©as 



A 

A 



@# U ¥1-288024 

@£ 19 ¥ 1 (1989)11^ 7 B 

* * S ■» »»JIISMI«mMaHift7Ti26-13 

* « ft « »ajiiwi^majiEM7TS26-i3 



* ■ 9 

■ * ■ t * w t * nei)ioitutii:flie,( 

*^9<7ttll«omi:fi8Lft - £ * « ft 

£ f 

3. a 



= 4*«»»*nT*9. * » iS i» rt « o ^ ii, M , 
i*i<«ifl«ii«*atsi:t, T i lSi 

<*K*ttia aaaiu Jt * , = « ■ „ „ s , 0 „ ^ ' 



-621- 



\ 







L A « II M 






» 


W 4 T 11 * tt 




aotiiiii aia 


at 


■C A 5 . 






) 


11)1 P . I 0 ! U 


ft 


tt j n /: E 1 1: i n ir una 


4 


T f) ic '* 








7 *> - r o< ft 


ft 




£ 


T ft A S It d 


* 








X 
















n 




a 


1= £ I* T , ( 


r . 


> uj«38 1 f«ii:i00tf 






ft . 






a r ft ft r t 


• 


oi'T. '<*^4Hi;T'«A. 




6 * fill ft ft * 








S 


n 


ttSTBftL 'I 


SOft ff * X t if 


X 


+»k**>2 «■*«*•• 


* 


* 4 . * « ft 




ftt*aftio**ftt**a*> 




9 i: x f > u 


X 


■ # L tt v» '* 


*r5, 6 * Ed 




7iiixairi«l«li 




in r « * « ft 



3 - 150494(2) 





•* 


t & 1 T Jt 11 L 






A in 


M 










ft 




(1 s 




£ ft* 




V 7 A i i 'i If . 


1 1 11 


B U 'if ,t b : i 


a 




t 5*Bf ma a 


r A 


9. A * > U x » g 


a i 






6 . 


u o - Die (D 


t* t 




ft ft f ft ) i: i i 


ft ft 




* tt 






ft * 


ftmaii«tu7:*'i? 


A I 


X 




« -> 


T \* * . 




1 


coftflittflua 


v r 


. «C*ftSd«lftf- 


* l- 


a 


* * r fi < £ * f 


> 2 




ic S 


< 


tt*tTK±ftr 


-5 4* 


, f f > 2«au< 


-t * 


-> 


T ♦ < ft <*> T „ >« 


T 9 


r 9 ✓ KflliB i i' 


-5 9 


ft 


a * ft ? * ft £ L 


fl Z 


£ * ft ft > n /: . i 


fz % 




» ftft ft «■ - T ft 


JL X 




+ t 


> 


2*ftS<t>Cftft 


. q 


ft « ft ft , r '* n % 


« ct 


ft 


tlllTlUL 


^ <o 


^ i * c * fl i: o ^ 


r ft 


ft 


T 11 i * c ft ft «< 


t * 


L . '« -p > r 9 > 


CO 100 


««>««*»«*«£ 





- 3 - 

±e««ft«>««i*, laaii'i^iifl 

ftft»ft*fT"5;tb«<» »Cft*«#X»E 

U?t«)|4t/::it«tbo?. ft tt T« ft ft 

ii rn««fttv* *«jift*ft»ft 
< tt«a0ftfttt*B*"<~* 

« t, o ? ft . 

[ft* *lft« uut 

±eojL^ttft»<!>ftaftMftft£asti« * 
nan««««ft*crtt>4ftftft*ftr**>« 

Ht, ftttftft,®«ccoofctf*9«ftft>ic 

*£lt*±i/*w£i= 
saoftftft^*^*™' 

M>t<^ * * K * A ^ £ ft H * * ft T * < 



- 4 - 

- £ u < * ifctKflii'iflff»c;sn^fi(t 
tiMiLi«*»t«»T« , a <; « * 

««ift3iftn^ : f»**i;i-'Tr««&t-fT^tf 
4ii*^aiait«*t4 : i *ani r s o 

AT* 4. 

cioftftKL(k6ttiidft£ftxti, inu 
fttLTfcftL/iacftrtui n«ttft»iftftt 

cai. :« i «fl««mii;'«Ai3i[Et 

Rft'r««.ft**'<*X«ff*'9*lTt **i * 

ny^TttQcjtiHi^ir > t ;m* ) « 
.<it**lE»ii:*iTllniT™ - 9 % * 
lf?ff (D-D) KCAlllfidi: ; e 4 i-i 

Tft9, ili<0H1«^»X7ftlSH(;<tL -.If 

m»r* XTmiftiiiKKaLft ? * & 

: fl IB ft K . l^«Kflt(B«1K:2 

« (l . H nAdM«ltaan«n - i ft 

( M jI i/ f* f > ) ftT«ftan&o«rA". ; 



5 



-622- 



[ft 8 ] 

- » ft a k & v. r i2 . fl**acac<rtMci 
*i«mfliiitfiaL, c « * « a c - * * * 

« * « il » * 4 . 

D ( } H * ) «*||||Oj tt .x 
»tl8XiiS?jmsi: S |t,, 
«If IOg£BS«i^ (ARSfX) seta 

.t < a * n /; t is <n xxum a* » 



3 - 150494 (3) 

■j * * x. > , » u * a ? . »u« r ( * * « « f 
ft j * * r . 

D + 0- J Ht*n ... ( , j 

D «► D - T - p (n 

« •> r t< « * . att-eiint^tt^aiiua^^^ 

C » ■ •) ] 

■ 3 B li : « * i; .t iOMMnioig 

i4aiii3B«nMiu0Ti-un 
SA«*«>«a«a«>-]i«pi«,iit-BiiBT4 

4 . 



- 7 - 

*i«HdiT»,TUl>, KCttll* IS (* l 
ZI**SO*|«*b^T«*l9C 

* « Xlt««3la A . * > r x+>. f * a, 

« / ^ vatdfti^; v«fttif ttb £ * - 

lib *t*«r*il««ttS»T»*#nTiiij, 

s I <* n a . t tz , bl z « u« * x an i- u >* * 





n « i' i, « ? * 4 , i ft a n « 


$ * « 








a k n a * 




t to tf 


H ; i i; 


i9 3 >f/tli<»C , ». C 1 




5 n /: a 




a t & 


Jt "i iZ V -» 


T i« S . « ti « * « IE ii lot«i: 




nr. sc 


« n<o * <p a « <n n u ic c f r 




5 4 1 i i: 








t i; a « ? n r. u « q t a i 


i; a v 


T . « * 4 




- . * 


£ * Hvo « 




n . * 


'M (J) T X 




* M » 


c , ic « tj 


S n n % Q tr» >< *, x n * ± - 


t .fl 9 



- 9 - 



-623- 



- i o - 



\ 



(l^tlf HD) (<HL, 



D t 0 0* M tf l r 


1 U 


ft • * « 


■< *■ > r 'x f> s 




'a * 

i 






0 « ■ * « « T 


flt 


; d ) 




to m m tc 


■ * L T ► » 


7 


? n 4 




c L 


T *! « 


T K 31 L T » ft 


t> 


■j - -3 




D - D K 


C i If U 4 B 


it 


a £ ( t > X i« £ ( ! > i: 


x i ltd 


a r e * 58 * * 


4 


j: i ic 


5 . Z to 






9 n Of M d 11 




R * <0 


* tt * (t tti 


a c 


Z 0 Iti 


l ft a ■ . * si 




M e A 


4 « * £ e 




»i«m 


9310.1 « <D 


<*> 


tt * n 


tUB l r 










too S 




•» n 


T ^ 4 . 






* I 


B tl Z to 5t 


* c 






X 


«fl * 


* r M 


SB 


T * 4 . 






IT 11 1 


3 a. 9 4 


a (o 




m \* ft t« # t s 




X tt IB 








tUti, lit 


11 * 4. 


1/ R * tt <0 


mmm<t? * 


X *• ■» 7 (PR 


p 


i t» l> 


■5 ) * <9 « 


61^ BIT 


ft 0 . 1IIOBI 



»H¥ 3-150494(4) 



* B li M*> « # * * a, r tt * 


■ 


m Mb 


(If) 


*> ; 


U -i cBBBBBSieB'? 


if 


•9 A 


X 


^ 5 . 


z <r> 


Ifl £ F R P flRBMBBMB 


» 


« * 




rf i 1 . 






g 


III 




R H a 


t V 


t» te * n x ■ M ii it if II M (t 




* fj 




t 4 . 


z n 


Wat ^^MWw^^ rf »' 


B 


■ m 


« 


(f MO 


x r» 


Stills A It 1 f i lib to 9 


B 


i: * 




t 49 






■f 


i m 


a 


i O A 


1 0 tt* 


t 1* i ft T Li * tl H FR 


p 


> ■» 


'* 




q g 


ill MJ * IQ 1^ »• * • • u ~ J* 


2 


« (£ 




* * i: 


<t 4 


■ H r H i Atl|ff>||i|4(j 

M ^ ^ v W w «a * V 




J: 






n 4 


j&BA<Jt&^£lll'0 

V V *v l* * * 4* w V 












■ 1 K to 2. n Bl It IC B 


X 


. « 


a 


« ? 14 t 


w V ■* ^» "1 IMi • • " '* ' 


A, 


x « 


& 




> 11 1 1 i Mb f3?A4>7 




X T 


a 


« ^ « 


9 ^ 


9X-rlTd<58£1"4. 7 * X 


V 


tuz 




-.tsci 


t!<9l****«LT£L'ft 


• 


* X 


* 


f « ( 


V * 


xtgAtKiif > o <i ts 


n 


C X 




hi j 


n r 


aio^^lnf 4 i £ fa i; 




a ^ 


a 


* Ml 






n 


n 9 







- 1 1 - 

«i fl 1 1 * u. . 

I IBt A (. I2|A«IMi:ii^Tii. fffl 
MB Mb *PIBttOtf >HTII«Lf.b»Tt 

i&tnoTti, coftA. iib. us 

AIIHAJ: -» tcxr«<tiMi <0 H fi u iff U 
tan um. tft. :oN«i:b^ru. < 

(|«?Mtc£J)»r4fllt£**^» < T U fx -Sic 
tt m * * Mb qoft t7(-*1 SO'JEflfiaiA 

-» T i 1 4 i '* B IE /J tt « M» II T - X « ft 4 L 





1 2 - 






TUl^. 1911 


L<ll*4T-*£ 


L 


. a 


n«s«t/i t f t t> *> 




a 


i L 




IQ 9 Mb i: ii . 3i 


I 


S to 




% 7 9 X t !T« 56 <£ 




M O 


fl B 1- ?C M • * & if T 


4 . 






■2B««acn^ 


•c ii , r * x t : i 




4 S 


7)iftllliBc9LftJ: 






t il 




4»t, -r^XTjfr 


^ u 


ftft*S«?t*Dll« 






l r 


SA«lli=Jc Q«a> 


rv a ioi to n a i: j 


rr 


L T 


tt««9Mb a + f y 


ilaTJl 1 EO 10 ft i 


M 




vtm ± < itiid^Ht) 


n 4 . 







U±.<r>u*. ; a » « i; i 4 il « S ? t a I o 

HMd^IA«*ACn) ^ L T, S t « H 3 » 

S*B£** l'T=>^>*^«^ 

t (t / o - h' u ^ '» > / ) otti:*-* a 

4 . 

1 5i m to ft n ] 



-624 — 



\ 



4. asanas 

i3Bii;o3fti)| 1 oin, dJ , 4a|ogBn , u 



3-150494(5) 



K * A * H ± * * 



15 - 



16- 





3 

CM 



-625— 



3 - 150494(6) 



■3> 0 
24 



23ir 



r 

[f 



2 1 



2775X7 



-22 5lt^ 
-23 

-23b^tttti 



^30 




6KJU7 J ^5/U7 



8iimt 



it«5tf J) 



is 5 a 



-626— 



Code: PTO 94-31 



JAPANESE PATENT OFFICE 
PATENT JOURNAL 
KOKAI PATENT APPLICATION No. HEI 3 [ 199 1 ] -150494 



Int. CI. 5 : - 

Sequence Nos. for Office Use: 
Application No. : 
Application Date: 
Publication Date: 
No. of Claims: 
Examination Request: 



G 21 B 1/00 
Z 9014-2G 

Hei 1[ 1939] -288024 
November 7, 1989 
June 26, 1991 
1 (Total of 6 pages) 
Not requested 



NUCLEAR FUSION GENERATOR 
[ Kakuyugoha t suse i soch i ] 

Inventor: Toyoaki Omori 

Applicant: Toyoaki Omori 

[There are no amendments to this patent. ] 



Claim 



1. A type of nuclear fusion generator characterized by the 
following facts: the nuclear fusion generator has a reaction 
vessel filled with a reaction liquid with heavy water used as the 
reactant, a pair of discharge electrodes set in the 
aforementioned reaction vessel, and a control power source which 
provides pulse voltage to the aforementioned pair of electrodes; 
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the nuclear fusion reaction takes place due to formation of 
deuterium ions and the pressure wave caused by the underwater 
plasma discharge as the aforementioned pulse voltage is applied 
on the aforementioned pair of discharge electrodes; 

a pressure-isolating structural body for controlling the 
pressure of the aforementioned pressure wave is set in the 
periphery of the aforementioned underwater plasma discharge 
region. 

Detailed explanation of the invention 

Application field in industry 

This invention concerns a type of nuclear fusion generator. 
More specifically, this invention concerns a novel type of 
nuclear fusion generator with a simple configuration that is 
different from the conventional thermonuclear fusion reactor 
using vacuum and high magnetic field to confine the nuclear 
fusion plasma. 

Prior art 

For a long time, research has been performed on the nuclear 
fusion technology as the future energy source in the form of a 
large scale concentrated energy system. However, for the Tokamak 
program and other nuclear fusion reactors, the thermonuclear 
fusion reaction can be realized only by using a combination of 
limit technologies and high level high technologies, and a long 
time and a huge investment are needed before they can be used in 
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practical operation. At present, people are pessimistic about 
this conventional of nuclear fusion generator. 

Recently, since publication on March 23, 1989 in the 
Financial Times of the report of the results obtained by 
Fleischman [transliteration] and Vance, great interest has been 
put into the study of room temperature nuclear fusion by the 
electrolysis of heavy water. As this method has the advantage of 
simplicity as compared with the aforementioned conventional 
nuclear fusion apparatus, many research institutions are studying 
it in the world. There are, nevertheless, both positive and 
negative responses to the results reported for the technical 
contents in the form of news and special topics. There are also 
sensational reports appearing in this field. We will not go into 
details in this respect. Also, in the aforementioned 
electrolysis method, the neutron yield is about 0.3/sec. 

On the other hand, as reported in a paper published in 
Kagaku Asahi (July issue), 1898 [sic], p. 109, it seem that in 
late April 1989, a group at Frascati Laboratory, Italy, has 
succeeded in producing low temperature nuclear fusion using a 
very static method instead of the electrolysis method. 

Figure 5 is a diagram illustrating the configuration of the 
low temperature nuclear fusion apparatus disclosed in the 
aforementioned reference. As shown in the figure, 100 g of 
titanium (2) are set in a stainless steel container (1). Valves 
(4) and (5) are opened, and the container is evacuated with a 
vacuum pump (3). Then, valve (4) is closed and valve (6) is 
opened, and deuterium gas is fed slowly from a gas cylinder (7) . 
Under monitoring with a pressure gauge (8), the pressure is 
increased finally to 50 atm, and deuterium is sufficiently 
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adsorbed on titanium (2) . Then, stainless steel container (l) is 
dipped in a cooling tank (9) filled with liquid nitrogen (10). 
After valves (5) and (6), not shown in the figure, are closed, 
cooling is performed until the temperature decreases to an 
equilibrium temperature of -196 °C, as monitored by a temperature 
measurement unit. It is confirmed that more deuterium gas is 
adsorbed on titanium (2) than before the cooling operation. The 
further adsorption is revealed by the decrease in the pressure. 
(11) represents a neutron detector connected to a counter that is 
not shown in the figure. It is set on the side of stainless 
steel container (1) . If the nuclear fusion reaction takes place 
due to the D-D reaction (where D represents the deuterium 
nuclei), the output of neutron detector (11) increases, and the 
result is counted. 

When the liquid nitrogen evaporates and is lost in the 
aforementioned configuration of equipment, the temperature of 
titanium (2) gradually increases to near room temperature* 
During the increase in the temperature of titanium (2), a large 
amount of neutrons, as many as 35 times the background level, are 
observed. When the aforementioned experiment in amended a little 
by setting titanium (2) for adsorption of deuterium is a vacuum 
while the same experiment is performed, that is, the system is 
first cooled to the temperature of liquid nitrogen and then let 
to return to room temperature slowly, the yield of neutrons 
formed is further increased, and the number of neutrons formed is 
500 times that of the background. 

The results of the aforementioned experiment indicate that, 
instead of the aforementioned electrolysis method, by simply 
increasing and decreasing the pressure and temperature of the 
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deuterium gas, a large amount of neutrons can be generated. 
However, this is outside the present common knowledge, and if it 
can be confirmed as true, it will become a precious experimental 
result. 

Problems to be solved by the invention 

The aforementioned low temperature nuclear fusion generator 
may be able to replace the conventional nuclear fusion reactor. 
However, at present, it is only in the stage of initial 
development, and it is believed to be a technology not directly 
related to the topics to be solved in this invention. What 
should be taken as the topics include the study on the method to 
increase the output for nuclear fusion using the electrolysis 
method, as the yield of neutrons is very low for the conventional 
scheme shown in Figure 5. 

This invention is made in consideration of the 
aforementioned problems. Instead of being restricted to the 
conventional method of electrolysis of heavy water, and instead 
of the aforementioned new method using a change in the 
temperature and pressure, this invention has a purpose in 
providing a type of nuclear fusion generator that only makes use 
of the means adopted in the conventional high voltage experiment 
to perform nuclear fusion. 

Means for solving the problems 

This invention provides a type of nuclear fusion generator 
characterized by the following facts: the nuclear fusion 



generator has a reaction vessel filled with a reaction liquid 
with heavy water used as the reactant, a pair of discharge 
electrodes set in the aforementioned reaction vessel, and a power 
source which provides hi gh pulse v oltage to the aforementioned 
pair of discharge electrodes; the nuclear fusion of the deuterium 
nucleus-deuterium nucleus (D-D) reaction takes place due to 
formation of deuterium ions (?H + ) and the pressure wave caused by 
the underwater plasma discharge as the aforementioned pulse 
voltage is applied to the aforementioned pair of discharge 
electrodes. A pressure-isolating structural body for controlling 
the pressure generated in the aforementioned underwater plasma 
discharge is set in the periphery of the plasma region of the 
electric discharge electrodes. In this case, the reaction body 
on which the nuclear fusion takes place for the deuterium nuclei 
under impact by the electric discharge field and the pressure 
wave should at least have its surface portion made of a metal 
with a high~~adsorptivity for hydrogen (such as titanium) . This 
reaction body may be a portion of the aforementioned electric 
discharge electrodes, or it may be the structural body used to 
form the aforementioned pressure-isolating body. 

Functions 

According to this invention, a pair of electric discharge 
electrodes are set in the reaction liquid containing heavy water, 
and underwater plasma discharge takes place in the region between 
the electric discharge electrodes as a high pulse voltage is 
applied between these electrodes. As a pressure-isolating 



7 



structural body for controlling the pressure wave accompanying 
the plasma discharge is set, the pressure of the pressure wave 
can be further increased beyond that when there is no such 
pressure-isolating structural body. Consequently, the nuclear 
fusion between the deuterium nuclei can be promoted. 

That is, in this plasma discharge, deuterium ions are formed 
from heavy water, D 2 0; due to the pressure wave generated in this 
case, the deuterium ions, that is, the deuterium nuclei D(21H+), 
are adsorbed on the surface of the supporting electrodes or the 
pressure-isolating structural body with a high hydrogen 
absorptivity. In this case, a collision (inelastic collision) 
between the deuterium nuclei, D, takes place, and the nuclear 
fusion reaction takes place through following formula (1) or 
formula (2), or through both formulas (1) and (2). The 
probability of this nuclear fusion is believed to be higher than 
that when there is no pressure- isolating structural body. In 
this case, T represents tritium nuclei, n represents neutrons, 
and p represents protons (hydrogen nulcei) . 

D + D-'Ht + n — (i) 

O + D- T + p -(1) 

Whether or not the nuclear fusion takes place in these 
reactions can be checked by detecting n or p. At present, the 
plan is to detect n by means of a neutron detector. 



Application examples 



Figure 3 is a schematic diagram illustrating a prototype of 
the nuclear fusion generator of this invention, with a 
pressure-isolating structural body. Figure 4 is a circuit 
diagram illustrating an application example of the control power 
source for generating the pulse voltage for driving the equipment 
shown in Figure 3. 

As shown in Figure 3, reaction liquid (22) with heavy water 
as the reactant (fuel) is filled in a reaction vessel (21) . 
Although it is good to have pure heavy water as reaction liquid 
(22), in consideration of the cost, the reaction liquid is 
usually made of a mixture of water and heavy water, which may be 
added with a small amount of electrolyte. In reaction liquid 
(22), a pair of discharge electrodes (23) are set symmetrically 
opposite to each other with a prescribed distance between them, 
and with terminals (24) set on them for application of a high 
pulse voltage between the electrodes. Said pair of discharge 
electrodes (23) have an integrated configuration made of 
supporting electrodes (23a) made o f titanium, palladium or some 
other metal that can adsorb ,or~absorb hydrogen well, and electric 



discharge electrodes (23b) made of tungstenT-tantalum, or some 
other high-melting metal. Said pair of electric discharge 
electrodes (23b) are in the form of spherical bodies set facing 
each other. The shape, however, may also be rod or planar, and 
there is no special limitation in this respect. It is preferred 
that the shape be appropriate to ensure that the underwater 
plasma discharge can be realized homogeneously and with a high 
reproducibility. The gap between the electrodes is set at 3 cm 
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as the standard value. A neutron detector n t shown in the 
figure with excellent electrical shielding to the discharge 
noise, etc., is set either inside or outside reacti n liquid 
(22). It is used for counting the dose of neutrons produced by 
the reaction. 

As shown in Figure 4, for the control power source, multiple 
high-voltage-rating capacitors (25) C^-C, are set parallel to each 
other for applying a dc voltage of about 20 )cV to electrode 
terminals (24) . The positive (+) side is connected to the 
terminal of high-voltage-rating switch (26) , and each capacitor 
(25) is kept in a charged state with a charging device, which is 
not shown in the figure. The control circuit is not limited to 
that shown in Figure 4. The following schemes may also be 
adopted: the pulse voltage applied to a pair of discharge 
electrodes (23) is switched by rotating the neutral terminal 
connected to the positive side of switch (26), and the voltage 
charged on capacitors (25) Ci-C, is applied periodically in 
sequence over a prescribed period. Also, the charging voltage is 
not limited to 20 kV, and it can be adjusted appropriately 
corresponding to the ease of the underwater plasma discharge in 
reaction liquid (22). 

For the nuclear fusion generator with the aforementioned 
configuration, as the pulse voltage is applied to electrode 
terminals (24), a breakdown of insulation of reaction liquid (22) 
takes place between electric discharge electrodes (23b), plasma 
(27) is formed in the water, and the charge in C, of capacitor 
(25) is consumed in the pulse discharge. Together with this 
plasma discharge, deuterium ions (deuterium nuclei, D) are 



generated. In addition, as a pressure wave is formed in the 
discharge, the pressure leads to dissociation of heavy water, 
D 2 0, to form deuterium ions Jh + . The deuterium nuclei (D) in the 
ionic form then impinge on the surface of supporting electrode 
(23a) and are captured. As collision continues, reaction with 
another D, that is, a D-D reaction, takes place, leading to the 
nuclear fusion reaction in the form of formula (l) or (2) . The 
nuclear fusion realized in this way is measured by counting the 
neutrons using the aforementioned neutron detector. It is found 
that the neutron yield is as high as tens to hundreds of times 
higher than the neutron yield of 0.3/sec obtained in the 
conventional method using the electrolysis scheme. 

Figure 1 is a schematic cross-sectional view illustrating 
another application example of this invention. In this figure, 
the same parts as those in Figures 3 and 4, or corresponding 
parts, are represented by the same symbols (21-27) , and they are 
not explained again. As shown in Figure 1, (29a) represents a 
pressure-isolating structural body made of fiber-reinforced 
plastic (FRP) cylinder, which is set on discharge electrodes (23) 
appropriately to enclose electric discharge electrodes (23b) as a 
portion of discharge electrodes (23). In this case, FRP acts as 
an insulator between electrodes for discharge (23) . At the same 
time, the region made of electrodes for discharge (23) and the 
cylinder of pressure-isolating structural body (29a) is formed in 
a nearly sealed state. In this case, one or more holes (30), 
which play an important role with respect to the nuclear fusion 
as will be elaborated later, are formed on the periphery of 
electric discharge electrode (23b) on supporting electrode (23a) 



of discharge electrode (23) used as the cathode. Of course, 
pressure-isolating structural body (29a) made of FRP should be 
formed with sufficient strength and structure to withstand the 
increased pressure without rupture. 

In the configuration shown in Figure 1, first of all, a high 
pulse voltage is applied on discharge electrode (23) via 
electrode terminals (24), and an underwater plasma discharge 
(27) takes place between electric discharge electrodes (23b) . 
The heavy water in reaction liquid (22) is dissociated by plasma 
(27). The deuterium nuclei D (deuterium atoms in ionic state) 
formed in the dissociation of heavy water are accelerated towards 
the cathode. At the same time, due to the effect of 
pressure-isolating structural body (29a), the pressure of 
pressure wave (28) is higher than that which can be obtained when 
pressure-isolating structural body (29a) is absent as shown in 
Figure 3. The deuterium nuclei are also accelerated by this 
pressure wave (28), and they move selectively toward holes (30) 
with a high pressure gradient. They then make high-efficiency 
collisions on the surface of supporting electrode (23a) , which is 
made of titanium, etc. In this way, the D-D reaction among the 
deuterium nuclei is enhanced. As a result, the neutron yield is 
increased by about an order of magnitude above that obtained in 
the case shown in Figure 3. 

Figure 2 is a schematic diagram illustrating yet another 
application example of this invention. In the application 
example shown in Figure 2, pressure-isolating structural body 
(29b) was made of a titanium cylinder, which was connected to 
discharge electrodes (23) with a strong insulator (31). This 
pressure-isolating structural body (29a) acts as the surface for 
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the D-D reaction. Consequently, in this case, there is no 
necessity to use titanium, etc., to form the surface of 
supporting electrodes (23a), as would be needed in the 
application examples shown in Figures 1 and 3. Instead, a 
conventional metal may be used. Also, for this configuration, 
the voltage applied on electrode terminals (24) can be lower, and 
the gap between electric discharge electrodes (23b) can be 
reduced to about 1/10 that in the application example shown in 
Figure 1. Although pressure-isolating structural body (29b) can 
be set on the ground potential, it is preferred that it be taken 
as midpoint ground, with 1/2 the voltage applied, that is, the 
midpoint voltage, taken as the ground voltage. With the same 
purpose as that in the application example shown in Figure 1, 
holes (30a) are set on the periphery of the region of generation 
of plasma (27) on pressure-isolating structural body (29b) . 

In the configuration shown in Figure 2, pressure wave (28) 
caused by plasma (27) irradiates in a direction almost at right 
angle to the direction of plasma (27) as shown in the figure. 
Nuclei of deuterium D generated in plasma (27) are accelerated by 
both the electric field and pressure wave (28), mainly pressure 
wave (28), towards holes (30a). Consequently, nuclear fusion 
takes place on the titanium surface of pressure-isolating 
structural body (29b) at a high efficiency, just as in the case 
shown in Figure l. 

In addition, as an application of the high thermal 
efficiency of the nuclear fusion generator of this invention, a 
heat exchanger may be annexed to the reaction vessel, and the 
power produced at night is used to charge up the capacitor for 
operation of this equipment. Also, application may be made for 



hot water generator and other electric power reservoir equipment 
for realizing standardization/ load- leveling of the demand on the 
electricity. 

Effects of the invention 

As explained in the above, according to this invention, a 
pair of discharge electrodes are set in the reaction liquid with 
heavy water used as the reactant, and a pressure-isolating 
structural body is set in the periphery of this pair of electric 
discharge electrodes. Consequently, the pressure of the pressure 
wave caused by the underwater plasma discharge between the 
aforementioned electrodes can be increased, and thus increased 
pressure is used for performing the D-D nuclear fusion. As a 
result, with a very simple configuration, the cross-sectional 
area of the D-D reaction can be increased to that in the case 
when there is no pressure-isolating structural body. 
Consequently, the neutron yield can be increased by as much as 
two orders of magnitude over that which can be realized in the 
conventional nuclear fusion equipment using electrolysis. 

Brief explanation of figures 

Figure 1 is a schematic cross-sectional view illustrating an 
application example of the nuclear fusion generator of this 
invention. Figure 2 is a schematic cross-sectional view of 
another application example of this invention. Figure 3 is a 
schematic cross-sectional view illustrating the prototype of the 
nuclear fusion device of this invention, with a 



pressure-isolating structural body set in it. Figure 4 is 
circuit diagram illustrating the circuit of the control p 
source for driving the equipment. Figure 5 is a schematic 
diagram illustrating the experimental setup of the 
low-temperature nuclear fusion reported in reference* 
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